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ABSTRACT 
The occurrence of natural disasters is of growing concern globally due to increasing disruption, damage 
and loss of life. The rising flood frequency in Lagos, Nigeria, emphasises the need for improved flood 
prevention and management measures. This study evaluates the impacts of flooding on the residents of 
Lagos, Nigeria by focusing on five areas: Lekki, Victoria Island, Ikeja, Surulere and Ikorodu. Each area 
represents a different income level and population density. Flood managers in Lagos were also 
interviewed to understand the flood management and prevention situation from the government’s 
perspective, together with the barriers and drivers to effective flood management. Data collected from 
residents indicate that heavy rainfall, blocked and/or failure of drainage systems, and lack of land use 
planning were considered the most frequent contributors to the flooding problem. A high proportion of 
residents live in flood prone areas, having been unaware of the initial flood problem, or selecting the 
area due to proximity to work or affordability. Government initiated flood awareness campaigns aimed 
to inform residents. However, some residents continue to live in homes at risk from flooding due to 
sentimental values, whilst others simply cannot afford to move houses. Results revealed some of the 
impacts of flooding include displacement, damage to property, and disruption to movement and health 
issues. The study recommends that residents need to be more aware of proper waste disposal. The 
government also needs to implement controls on development on flood plain, ensure better and regular 
waste collection methods, proper maintenance of drainage systems and better flood defences are in 
place. Also, offering incentives should be in place for residents willing to move to minimise impacts of 
flooding. 
Keywords: flooding, flood management, urban flood risk, communities, land use planning, land use 
management, flood risk perception, flood impacts, resilience. 
1  INTRODUCTION 
Approximately half of the global population currently live in urban areas, an increase of 
almost 25% since 1950 [1]. The United Nations [1] has suggested that the urban population 
will rise by an additional 2.5 billion people by 2050, with almost 90% of this increase 
concentrated in Africa and Asia. Nigeria, together with China and India are expected to 
account for almost 40% of this growth. Lagos city has seen significant growth since 1881 
when the settlement was almost 4km2 in size [2] to its current status as a megacity covering 
an area of over 1,100km2 [3].  
     As the global urban population increases, the proportion of residents exposed to 
environmental hazards, including flooding, has and will increase. Where a variable climate 
system combines with an increasingly unpredictable rainy season and a flood management 
infrastructure incapable of coping with events, the risk of flooding is exacerbated. More 
important is the development on land already vulnerable to flooding that will increase the 
risk of flooding in these areas. The share of the flood risk burden tends to be greater in 
developing countries and has a disproportionate impact on the poorer sections of the 
community [4].  
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     The city of Lagos, southwest Nigeria, is bordered to the south by the Atlantic Ocean, 
thereby increasing developmental pressure on the available land. Already the population 
density in Lagos exceeds 2,500 persons/km2 compared with just over 150 for Nigeria as a 
whole [5]. Lagos became the capital city of Nigeria following the amalgamation of several 
states in 1914 and remained the nation’s capital following independence in 1960 until its 
replacement in 1991 by Abuja as the federal capital. Due to its former position as the nation’s 
capital together with its commercial importance, inward migration into Lagos State, and the 
city itself, has led to a significant growth in the city’s population from over 760,000 in 1960 
to over 9 million by 2006 and is projected to increase to 25 million by 2025 [6], making 
Lagos city the third largest megacity in the world. The vulnerability of megacities to natural 
hazards is affected by both their physical and social exposure, along with preparedness prior 
to an event, resilience, and response following the event [7]. 
2  FLOODING IN LAGOS 
The Lagos climate is equatorial, with rainfall throughout the year, however most of the 
precipitation falls during the rainy season, usually between March or April and September or 
October [8]. Average monthly rainfall during the rainy season can exceed 200mm, typically 
greater than the infiltration capacity of the soils rapidly leading to the generation of runoff 
that overwhelms the drainage system (both natural and anthropogenic) [9]. 
     Lagos has a low-lying topography with slopes typically between 1–4%, and elevations 
ranging from or below sea level to approximately 2m above sea level [10]. The low slope 
angle delays the drainage of water from the land, which combined with the increase in runoff 
generation associated with urban expansion, increases the flood risk over time. Flooding has 
been an issue in Nigeria certainly since the 1950s [9], although the earliest available historical 
record of flooding in Lagos dates back to July 1947 [11], with the event being caused by a 
period of heavy rainfall. Despite the long history of flooding in Lagos, the growth of 
unplanned settlements in the city has compounded the flood issue with only 45% of the urban 
area being served by storm drains [12], of which less than 30% are regularly maintained [13].  
     The speed and extent of urbanisation in Lagos, combined with unplanned growth [14] has 
led to an increase in flood episodes, to the point where they have become a perennial problem. 
Flooding in Lagos is now an annual even with the exception of the drought year of 1973 [9]. 
The heightened risk of flooding in Lagos during the wet season has been recognised as an 
issue since at least the 1970s when residents considered it one of the three most important 
environmental problems [15]. Typically flooding in the area is caused by either short-
duration high-intensity rainfall or long-duration low intensity rainfall, the frequency of both 
having increased compared to 30 years ago [16].  
     Flooding in 2010, 2011 and 2012 have helped to raise the general awareness of the flood 
problem in Lagos, though they also demonstrate the scale of the problem that must be 
overcome. All three of the floods had the same basic impacts: displacement of residents, 
damage to property, disruption to communications and loss of life. The 2010 flood affecting 
Ikorodu caused significant damage and the relocation of thousands of residents, of whom 
over 1700 had to be provided with accommodation by the Lagos State government for over 
10 months [17]. The following year’s flooding led to the costliest claims settlement in the 
history of the Nigerian insurance industry, estimated to range from between US$200 million 
[17] to over US$300 million [18], though it should be noted that a significant number of low 
and middle-income properties were also affected but uninsured. The flooding in 2012 was 
considered the worst flood event in over 40 years [9] affecting 7.7 million people including 
over 500 residents whose injuries were considered either a direct or indirect result of the 
flood and over 2 million residents displaced by the flood waters. 
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3  METHODS 
3.1  Study site 
Lagos comprises sixteen Local Government Areas (LGAs). Five of these LGAs (Fig. 1) were 
selected due to their range in population, income and housing types (including slum areas), 
as well as the variation in flood experience and vulnerability together with the flood 
management strategies in place. Lagos is considered by residents to be split into two areas: 
The Island (represented by Lekki and Victoria Island) and the Mainland (represented by 
Ikeja, Surulere and Ikorodu). The Island is viewed as the most prestigious area, with 
properties selling at a premium. In addition, most of Nigeria’s financial institutions have their 
headquarters in Lekki and Victoria Island along with many businesses of all sizes.  
     The Mainland includes a mixture of high cost, generally affordable and low cost (slum) 
housing. Lagos State’s capital is based in Ikeja along with the domestic and international 
airports. Surulere is dominated by a mixture of middle and low-cost housing, including slum 
areas as well as being the home to many small to medium sized businesses, while Ikorodu is 
more of a residential LGA, with a greater proportion of low-cost housing areas compared 
with medium-cost. 
3.2  Data collection 
All five LGAs are vulnerable to flooding, though the sampling of the residents was stratified 
by the population of the area (Table 1). 600 questionnaires were distributed on an 
opportunistic basis to residents in the areas. 150 questionnaires distributed in both Ikorodu 
and Surulere, and 100 each in Lekki, Victoria Island and Ikeja. The overall response rate was 
47%, comprising 161 males (57%) and 123 females (43%). 
4  RESULTS AND DISCUSSION 
4.1  Experience of flooding 
Of the residents questioned, almost 80% had personal experience of having been flooding 
whilst living in Lagos, with almost 60% having been flooded in their current property. The 
high proportion of residents having experienced flooding fits with Lagos being the most 
susceptible Nigerian state to flooding due to its coastal location and urban expansion [9]. 
There was limited variation in the proportion of residents who had experienced flooding in 
their current properties (Table 2) across the five LGAs, with Ikeja experiencing the lowest 
proportion of approximately 54%, while residents in Lekki were more likely (65%) to have 
been flooded in their current property. The slightly lower experience of flooding in Ikeja can 
be partially attributed to the area having well maintained drainage systems, including those 
designed specifically for the removal of storm water. It is possible that the well-maintained 
storm water infrastructure and flood defences has been driven by the affluence of the area, 
together with its importance as the home of the State Government and site of both the 
domestic and international airports. 
     Despite the well-maintained flood protection infrastructure, they were designed to cope 
with a smaller volume of runoff, and their ability to handle flood waters is increasingly 
compromised by urbanisation over time. Lekki contained the largest proportion of 
participants who had experienced flooding in their current residence. This area is considered 
a highly desirable place to live due to its proximity to the coast and relatively recent  
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Figure 1:  Location of areas surveyed in Lagos, Nigeria. 
Table 1:  Population and area of the LGAs, with questionnaire response rates [19], [20]. 
LGA Population (2006 census) Area (km2) 
Number 
of 
responses
Response 
rate (%) 
Ikorodu 527,917 345.0 59 39.3 
Ikeja 317,614 49.9 65 65.0 
Lekki 117,793 55.0 51 51.0 
Surulere 502,865 23.0 56 37.3 
Victoria Island 283,791 193.5 53 53.0 
Table 2:  Proportion of participants who have experienced flooding in their current property. 
District Percentage of participants having experienced flooding 
Ikorodu 61.0
Ikeja 53.8
Lekki 64.7
Surulere 58.9
Victoria Island 60.4
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development, however much of the area is reclaimed land, thereby heightening the flood risk 
during episodes of moderate to heavy rainfall. Whilst most of the high value development 
has been planned, the intense competition for space combined with the low relief, has made 
this LGA more vulnerable to flooding. Victoria Island is in a similar situation to Lekki, unlike 
Ikorodu and Surulere. Although Victoria Island is an area characterised by offices and high 
residential properties, corner shops line the street, accounting for some of the indiscriminate 
waste disposal that can end up blocking drainage channels. Both Ikorodu and Surulere 
contain a mixture of mid- and low-cost housing, though there is a slightly greater proportion 
of unplanned housing in the former LGA. 
     Previous experience of flooding usually increases risk perception [17], [21] however, 
despite 80% of participants having experienced flooding while living in Lagos, only 20% 
considered the flood risk when selecting their current property (Table 3). No relationship was 
found between location and consideration of the flood risk when selecting a property, X2(4, 
n=55) = 7.27, p>0.05. 
     The reason for choosing a property appears to be driven by a variety of factors (Table 4). 
Taking the participants as a whole, the main reasons ranged from the need for secure or 
private accommodation (26%) down to proximity to work (6%). Though there were 
differences between the areas. Affordability were important reasons when considering 
properties in Ikeja and Victoria Island. The availability of properties at the time of purchase 
accounted for just over 20% of participants. Where incomes were low, such as in Ikorodu, 
the main driver for selecting a property in this area was whether it was in a secure or private 
area (25%). Approximately 10% of participants did not choose the property in which they 
currently live, this was typically due to the property being inherited, though a few of the 
respondents were dependents (18% of respondents). 
4.2  Perception of flood causes 
Flooding in Lagos usually occurs during the rainy season, although there are a number of 
factors that can exacerbate the likelihood of a flood occurring in a particular area. The  
 
Table 3:  Consideration of flooding when selecting a property. 
 LGA  Consideration 
of flooding Ikorodu Ikeja Lekki 
Victoria 
Island Surulere Total 
Yes 10 (16.9%) 17 (26.2%) 6 (11.8%) 14 (26.4%) 8 (14.3%) 55 (19.4%) 
No 27 (45.8%) 28 (43.1%) 35 (68.6%) 23 (43.4%) 37 (66.1%) 150 (52.8%) 
Don’t know 14 (23.7%) 15 (23.1%) 0 (0%) 12 (22.6%) 1 (1.8%) 42 (14.8%) 
No response 8 (13.6%) 5 (7.7%) 10 (19.6%) 4 (7.5%) 10 (17.9%) 37 (13.0%) 
Table 4:  Main reasons for choosing current property by area (number and percentage). 
 LGA  
Cause Ikorodu Ikeja Lekki Victoria Island Surulere Total 
Availability 8 (13.6%) 17 (26.2%) 12 (23.5%) 14 (26.4%) 14 (25%) 65 (22.9%) 
Security/privacy 15 (25.4%) 2 (3.1%) 28 (54.9%) 2 (3.8%) 27 (48.2%) 74 (26.1%) 
Affordability 10 (16.9%) 15 (23.1%) 1 (2.0%) 13 (24.5%) 1 (1.8%) 40 (14.1%) 
Did not choose 6 (10.2%) 12 (18.5%) 0 (0%) 11 (20.8%) 0 (0%) 29 (10.2%) 
Proximity to work 5 (8.5%) 6 (9.2%) 0 (0%) 4 (7.5%) 2 (3.6%) 17 (6.0%) 
No response 13 (22.0%) 5 (7.7%) 10 (19.6%) 4 (7.5%) 10 (17.9%) 42 (14.8%) 
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Table 5:  Perception of causes of flooding per area as a percentage of respondents. 
 LGA
Cause Ikorodu Ikeja Lekki Victoria 
Island
Surulere 
Heavy rainfall 64.4 56.9 64.7 62.3 60.7 
Flooding from river or lagoon 15.3 26.2 13.7 28.3 12.5 
Failure of storm drains 39.0 26.2 45.1 30.2 39.3 
Waste disposal 10.2 6.2 23.5 9.4 19.6 
Lack of appropriate drainage 6.8 12.3 9.8 17.0 7.1 
Other 10.2 16.9 23.5 22.6 19.6 
 
majority of residents (over 60%) (Table 5) attributed the cause of flooding to episodes of 
heavy rainfall. This brings with it the issue of seasonality and therefore a usually clearly 
defined time during the year when the risk of flooding will be at its greatest. It could be 
argued that other causes identified such as failure of the storm drains or flooding from the 
river or lagoon are indeed associated with the heavy rainfall. However, residents were very 
clear in terms of what they perceived to be the main cause, for example the failure of the 
storm drains to cope with the volume of runoff being seen as a separate issue. Residents in 
Lekki (just over 45% of residents) felt that the failure of storm drains to cope with the volume 
of runoff was an issue which raises challenges for flood management in this particular 
location. The low elevation and its location by the coast, combined with the fact that much 
of this area has been reclaimed, means that effective surface drainage is going to be 
challenging at the best of times. The aging nature of storm drains across the city poses an 
additional challenge to the effective management of runoff, due to the lack of expansion of 
the storm water drainage system capacity to keep up with the increased volume of runoff 
generated by the expanding urban area. 
     Ikorodu is already highly congested, with competition for the available open space leading 
to many new properties being built on the floodplain. Due to the expansion into low lying 
areas, where drainage is less effective, a greater proportion of respondents from Ikorodu 
attributed the cause of flooding to heavy rainfall. 
     Although rainfall was the main cause of flooding, direct human activity also played a role. 
The failure of storm drains to cope with the volume of runoff was considered, by residents 
from all five LGAs, the second most important cause of flooding, ranging from 26 to 45% 
(Table 5). Lack of drainage was seen as important cause in most areas although the problems 
of storm drains being blocked by inappropriate disposal of waste was percieved to be a 
greater issue especially in Lekki and Surulere. The fact that the two LGAs at opposite ends 
of the property value spectrum have similar perceptions of the impact of incorrect waste 
disposal as a flood cause is of particular interest. The blockage of drainage systems due to 
inadequate waste disposal and collection is an issue with regards to increasing the flood risk 
[12], though not one restricted to just Lagos or indeed Nigeria alone. The issue of poor waste 
management and collection has previously been identified as a causal factor in flood initiation 
[22], with 7% of residents in the area of Mile 12, Lagos agreeing that flooding was often 
caused by waste blocking drainage channels. Waste does however play a more complicated 
role within some communities in Lagos. In the Badia community waste is actively collected 
and used for three purposes: a cheaper alternative to sand filling when constructing the 
foundations for a house; a material used for flood control during the rainy season; and income 
generation for the garbage collectors and unauthorised developers who use it to fill parts of 
the canal prior to selling the reclaimed land for development [23]. 
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4.3  Impact of flooding on residents 
Flooding has the potential to have wide-ranging impacts within the community it affects 
causing significant disruption to day-to-day life, communications and to both the local and 
potentially national economies [24]. The impacts on the residents of Lagos varied with the 
highest proportion (38%) experiencing damage to property (Table 6). This can often bring 
serious hardship to residents in the aftermath of the flood due to inadequate or more often 
lack of insurance cover. Lack of insurance cover tends to disproportionately affect those in 
the lower income brackets, making their recovery in the aftermath of the flood even more 
challenging. 
     Disruption to day-to-day life, including travelling around Lagos was the second highest 
impact (Table 6). In addition to the disruption caused by the depth and volume of water, 
floods also damage public road surfaces through the creation of potholes that make safe 
transportation and ease of movement difficult. Whilst it is not unusual for residents to attempt 
to travel around the area in their vehicles, the majority, especially from the low-income areas, 
will try and wade through the water, though it is more likely that they will remain in their 
homes, unable to get to work, or in some cases get back to their property. Approximately one 
third of respondents had lost property and/or had been forced to abandon their properties until 
the floodwaters subsided. 
     The lack of pre-flood preparedness meant that flooding has had a more direct impact on 
the residents, with just over 10% either being hospitalised or had an immediate member of  
the family hospitalised due to the flooding. Flooding in Lagos does unfortunately cause 
fatalities with approximately 5% of participants losing a family member or being aware of a 
death in their immediate neighbourhood. 
     Despite the regularity of flooding, due in part to the lack of an appropriate flood 
management infrastructure across the whole city, and the expansion of the city into areas 
more at risk from the annual floods, the government appears to be taking a reactive approach 
rather than being proactive. This could be due to a combination of the rapid growth of Lagos, 
and the expansion of unplanned developments within the city, plus the scale of the problem 
worsened by the lack of maintenance and improvement in the existing flood management 
infrastructure. The government response is further compromised by failure of warnings to 
reach residents in parts of the city due to regular power cuts [23], and where these are 
received, they are treated with distrust, under the belief that the flood warning and request to 
evacuate an area is in fact a means of evicting residents from slum areas. This mistrust has 
been caused by this technique being used to move over 300,000 slum residents from Maroko 
in Victoria Island in 1990 [20]. Even though there is distrust of government action amongst 
certain section of the communities in Lagos there appears to be little concerted effort amongst 
residents to minimise their future flood risk. Where action is taken, it is the local community  
 
Table 6:  Impacts experienced by residents. 
Impact Number Percentage
Loss of property 95 33.5
Disruption 97 34.2
Displacement 89 31.3
Damage to property 109 38.4
Hospitalisation 32 11.3
Loss of life 16 5.6
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who tend to take responsibility (40%) and drive the modifications needed to reduce future 
flood risk and impacts (Table 7). Only 16% of residents felt that there had been a government 
response. While direct action by individuals and families, and landlords was taken by 5% or 
less of participants. With regards to individuals and families this suggests a resignation to 
being flooded annually. The Landlords’ Association in Lagos is currently pressing the 
government to take more action yet appear to be the least likely to take the initiative to 
minimise the risk to their own properties. 
     Actions taken by the various parties tend to draw on a limited range of activities. The use 
of sandbags to keep water out of properties and the raising of the entrance to the property 
were the most common practices (Table 8). The blockage of drainage systems with waste is 
potentially an easy issue to resolve yet is the least popular of the actions. This particular 
action tends to be more likely to be undertaken by the local community rather than 
individuals. Unfortunately, material excavated from the drainage systems is either dumped 
by the side of the channels or used to fill depressions in road surfaces. The failure to remove 
the waste from the locality often leads to the material being washed back into the drainage  
systems. Previous governments have attempted to foster a sense of community pride by 
encouraging residents to allocate time each month to clearing channels in their immediate 
neighbourhood, although this activity seems to have fallen into abeyance in recent years. 
     Waste bins are provided, although not regularly collected for disposal by the Lagos State 
Waste Management Authority (LAWMA). The National Orientation Agency tries to improve 
awareness of the flood risk and what can be done to reduce it via announcements on both 
television and radio adverts, though the impact appears to be limited and very short lived.  
5  CONCLUSIONS 
Flooding is a natural disaster whose impacts can not be overstated and since flood risk has 
been projected to increase globally, for a developing city like Lagos with a population of over 
9 million people projected to increase to over 25 million by 2025, the impacts of flooding 
could prove disastrous if better flood prevention and management strategies are not adopted. 
     Although respondents believed the main cause of flooding to be heavy rainfall events, 
anthropogenic causes that exacerbated the issue included: terrain (houses on floodplain), 
attitude to flooding (indiscriminate dumping of waste) and poor planning and maintenance 
of drainage systems. Houses were built and are still being built on floodplains. The  
 
Table 7:  Responsibility for actions to minimise the impact of future flooding. 
Responsibility Number Percent
Individual/family 15 5.3
Landlord 7 2.5
Local community 113 39.8
Government 46 16.2
Table 8:  Actions taken to minimise flood risk and impact. 
Action Number Percent
Sandbags 105 37.0
Raise entrance to property 89 31.3
Fill in depressions around property 61 21.5
Clear drainage systems 34 12.0
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government has advised residents to vacate such buildings, however, residents refuse to leave 
their homes as they have sentimental ties to them despite becoming aware they are at an 
increased risk to flooding. There also appears to be a diminished sense of environmental 
stewardship on the part of the government and the residents, including landlords as all parties 
are aware of the flood situation in Lagos but efforts that have been made or are still being 
made have not yielded much impact. As population increases, residents need more homes 
which unfortunately continue to be built on floodplains suggesting the lack of or lax 
enforcement of planning laws and policies. 
     These factors coupled with the poor planning and maintenance of drainage systems poses 
an increasing number of issues for Lagos. There needs to be better laws governing waste 
disposal, updated and well maintained drainages and effective laws and policies preventing 
even more people from building on these low-lying areas. It is however, not enough to make 
laws and policies, these need to be effectively enforced and managed to ensure that all sides 
are doing their part in reducing flooding and its impacts in Lagos. 
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